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achieved in north Sumatra, lndonesia
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Abiological control program against C. odorata
has been underway in Indonesia since 1990, fi-
nanced initially by the EEU and since 1993 by the
Australian Centre for hrternational Agricultural
Research ACIAR (see Newsletter 9). Releases of
the moth, Pareuchaetes pseudoinsulafa, obtained
from Guam, have been made since L992 in north
and central Sumatra, inJava and more recently in
West Timor. The gall fly Procecidochares connexahas

Adult gall fly oaipositing on a Chromolaana shoot.

been released since 1995 at several sites in Sumatra,
Java, West Timor, Irian Jaya, and other eastem In-
donesian islands.

During. visits to north Sumatra in L998, P.
pseudoinsulatawas found to be widely established
over much of the area between Banda Aceh in the
far north and Riau in the centre, except the extreme
north-west and the mountainous interior. It is

widespread over at least 500 km distance south of
the original release sites at P. Siantar, and may now
be present throughout the northem half of Sumatra.
The moth is very damaging to the plant,leaving
large areas totally defoliated in seasonal outbreaks,
and maintaining a low-level population on young
plants and re-growth throughout the year. As a re-
sult, there has been a significant and noticeable re-
duction in the abundance of the weed in the low-
land areas near P. Siantar. This is a remarkable
achievement in five years, and, in area controlled,
far outstrips previous achievements with this weed
worldwide.

The gall fly is also established and spreading
in lowland areas of Aceh in northern Sumatra and
is now present over at least 50 km in all directions
from two release sites a few km apart. Around the
research station at P. Siantar, the gall fly is present
over atleast 1-00 km in all directions except athigher
altitudes. At altitudes above 500 m, it has spread
much more slowly, and above 1"000 m is only sur-
viving in sunny warrn sites. Where large popula-
tions are present, sevene damage is caused to the
plant, and at the release site in Biruen in Aceh
(where the moth is still absent), the gall fly has al-
ready reduced the abundance of. Chromolaena. Near
P. Siantar, it is difficult to separate the effect of the
gall fly from that of the moth, but the fly is now
more abundant than the moth on the isolated plants
or bushes to which the weed has been reduced.

At release sites in west Java, the moth has not
been established, but the gall fly is established and
spreading, and is already resulting in control of the
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weed at the several sites where it has been present for three

years. The gall fly is now also established at release sites in

many of the eastern Indonesian islands - Flores, Lombok,

Sumba, South Sulawesi, and Irian Jaya, and is spreading

well at sites in West Timor where it has been established

for three years. Parasitism has remained very low; no Para-
sites have been recorded in most sites except in Sumatra

and Java where an Ormyrus sp. varies from 0-L5 percent,

usually below 5 percent.
Testing of a third agent, the butterfly Actinote anieas,

has been completed and field releases should be made soon.
I t  is  hoped that  the but ter f ly  wi l l  ass is t  contro l  o f

Chromolaena in dry areas such as eastern Indonesia where

it is still inadequate. Thebutterfly also feeds on the related

and important weed Miknnia micrantha.
Dr. Desrnier de Chenon, Ir. Sipayung and the staff at

Marihat Research Station should be proud of these excel-

lent results achieved in so short a time. Congratulations
are also due to Colin Wilson from Darwin, Australia, and

Ir. E. Widayanto of UNDANA in Timor who are respon-

sible for the releases in the eastern islands, and to Dr.

Soekisman and BIOTROP staff who made the releases in

West Java. The ACIAR project will continue until at least
the end of 2000 to extend the control into eastern Indone-

sia and Papua New Guinea.

Eradication of. Chromolaena in Northern
Australia on track

\A/hen Chromolaena odorata was first discovered near

Cairns in north Queensland, Australia, in 1994, the deci-

sion was quickly made to eradicate the infestation (see ar-

ticle by B. Waterhouse in Chromolaena Newsletter No. 9).
The eradication program, funded jointly by the Australian
Federal Government and the Queensland Government,
was initially for five years. The infestation had apparently
been present undetected for at least 20 years, and is be-
lieved to have resulted from contaminated pasture seed
brought in from Brazil. Several separate areas were located
but all were within the one river catchment south of Caims.

The initial spray program destroyed all the large plants
fotrnd, and then the dense mat of seedlings which appeared,
up to 36 per m2. With repeated sprays each yea4, seedlings
have now been reduced to about 0.01 per m2, or 10 plants
per ha. Flowever as the plant is perennial, this is still suffi-
cient to result in the rapid re-establishment of dense infes-
tations if the spray program was to be abandoned now.
The current program consists of a "search-and-destroy"

sweep through all known previously infested areas each
year soon after the wet season ends in April. This is fol-
lowed by low-level helicopter searches in ]une-July when
the plant is flowering and therefore easy to detect, to dis-
cover any large areas or plants that have escaped previous
searches. TWelve new plants were found in 1997, either
through the helicopter survey or through local farmers re-
porting their presence.

The jointly funded eradicationprogram is seen as very
successful ar-rd has been extended for at least a further two
years, after which Queensland will continue alone. The pro-
gram has cost about US$500,000 so far, and is now costing
less than $100,000 per yeat while the cost of the weed, if
allowed to spread unchecked, would have been in the bil-
lions. Eradication can work if a concerted and planned pro-
gram is put into place.
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Insects for the Biological Gontrol of Chromolaena odorata in
South Africa: Recent Research and lmplementation

by
C. Zachariades and L.W. Strathie-Korr0bel

Agricultural Research Council, Plant Protection Research Institute
Private Bag X6OO6, Hilton, 3245 South Africa

Chromolaena odorata continues to spread in southern
Africa, and poses an increasing threat to biodiversity, ag-
riculture and forestry. Research on the biocontrol of C.
odorata, and some implementation, has continued over the
past  few years,  and has recent ly  been rev iewed
(Zachariades et al. 1999).

Culturing and testing of new insect candidates

The past three years have seen considerable progress
in culturing new biocontrol candidates under South Afri-
can quarantine conditions, and in testing them for host-
specificity. Testing is complete or nearing completion for
the two candidates which were collected in Brazil and
brought into culture in late 1995, the defoliator Actinote
?thalia pyrrha (Lepidoptera: Nymphalidae) (previously
misidentified as A. ?parapheles) and the stem borer Lirus
aemulus (Coleoptera: Curculionidae). Testing is also near-
ing completion for the leaf miner Calycomyza ?flaztinotum
(Diptera: Agrcrnyzidae), collected in Jamaica and brought
into culture tnlate 1997.

Although the larvae of A. ?thnliapyrrha are very dam-
aging to C. odorata in the laboratory, we have decided not
to apply for permission to release it in South Africa. No-
choice tests indicated that the larvae were able to develop
well on three species of Eupatorieae indigenous to South
Africa, as well as on a commercial variety of sunflower.
Subsequent oviposition choice tests indicated that females
did not distinguish much between C. odorata and two of
these indigenous species, both climbers in the genus
Mikania. We will, however, follow developments in Indo-
nesia, where Actinote is being tested, and where Mikania is
an alien invasive plant. Depending on whether A ctinote is
damaging to Chromolaena inthe field there, and whether it
impacts negatively on Mikania, we may re-assess our cur-
rent decision. No-choice tests on L. aemulus indicate that
oviposition and larval development are restricted to spe-
cies with pithy stems of sufficient diameter, largely within
the Eupatorieae. No indigenous or economically impor-
tant species fall within this combination of requirements.
Adult choice tests are still to be conducted, but indications
are that this species will be sufficiently host-specific to re-
lease. Multiple choice tests on C. ?flaainotum,using25 test

plant species, have thus far indicated that the females are
completely specific to Chromolaena in their oviposition pref-
erences, and permission will soon be requested for the fly's
release.

InL997 we revised the list of priority insect candidates
for Chromolaena according to Goeden's (1983) selection cri-
teria. Two of these prioritised candidates, the stem galler
Conotrachelus sp. (Coleofrtera: Curculionidae) and the root
borer Longitarsus ?horni (Coleoptera: Chrysomelidae) were
successfully collected in Venezuela in late 1998 and brought
into culture in South Africa. We will soon start to assess
the host-specificity of these promising insects. Conotrachelus
sp. was chosen in preference to the shoot-tip borer
Melanagromy zn eupatoriella (Diptera: Agromyzidae), which,
although damaging, has proved difficult to maintain in the
laboratory. However, M. eupatoriella may well be reconsid-
ered in the future.

The strain of the stem galler Procecidochares connexa
(Diptera: Tephritidae) used in the hrdonesian biocontrol
programme f.or Chromolaenahasbeen imported into South
Africa three times over the past three years. However, it
did not develop well on the southem African form of C.
odorata, probably due to biotype incompatibility. Although
a culture was maintained for several generations in the
laboratory, the few larvae that hatched grew slowly, pro-
duced small galls, and developed into undersized adults.
Although we are still interested in obtaining and testing
this species, we will probably have to wait until we have
found the origin of the southern African Chromolaena.This
search continues to be an important componmt of the South
African biocontrol progrerrune, as even though most of our
candidates develop well on the southem African form in
the laboratory, insects collected in the neotropics from the
samebiotype of C. odorata as that in SouthAfrica are likely
to establish more successfully in the fietd here. Acompari-
son of the DNA of southern African Chromolaena withthat
of specimens from various parts of the neotlopics, as well
as from forms invasive elsewhere in the world, willbe un-
dertaken, following on from Scott et al. (1998). Lr terms of
macromorphology, live plants collected in parts of Jamaica
in 1997 have provided the closest match so far.

continued on Page 4
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Release and evaluation of authorised agents
P areuchnetes pseudoinsulata (Lepidoptera: Arctiidae) was

released in South Africa's KwaZulu-Natal Province of South
Africa in 1989, but did not establish. The recent successes
in Ghana (Timbilla 1996) and Sumatra, Indonesia (R.E.
McFadyen, pers. comm.) have prompted us to re-release
this defoliator, but in larger numbers than previously. The
mass-rearing and release of biocontrol agents on several
weed species in South Africa has been made possible by
the Working for Water programme of the National Depart-
ment of Water Affairs and Forestry, which aims to remove
alien vegetation to improve water run-off (Van Wilgen et
al. 1998). Since the start of the wet season in November
1998, more than 300,000 larvae and several thousand adults
have been released in Northern Province, at two sites in
close proximity to one another. Post-release evaluation has
only recently been initiated, but has confirmed the pres-
ence of substantial damage and subsequent generations of
larvae in the field. However, it remains to be seen whether
P. pseudoinsulata, a multi-voltine species in its native
Trinidad (Cruttwell 1972), survives the dry winter in this
highly seasonal region of South Africa [although it did so
in Ghana (Timbilla 1996)l.If poor climatic matching proves
a problem for establishment, the congener P. insulata from
Florida, USA, may be better suited to South African condi-
tions than P. pseudoinsulata.In 1997 we obtained permis-
sion to release this species, previously tested by Kluge &
Caldwell (1993). Lritial releases will be made along the coast
in KwaZulu-Natal and possibly later in Northem Province.
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About this newsletter...
T}ae Chromolaena odorata Newsletter is published at irregular intervals. To contribute articles pertaining to biological

control and management of C. odorata, please contact Dr. R. Muniappan, Agricultural Experiment Station, University
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